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Introduction {#sec005}
============

Tobacco, alcohol and fast-food have been collectively described as health harmful commodities (HHCs) \[[@pone.0230050.ref001]\]. They are key contributors to many prevalent non-communicable diseases (NCDs) and important sources of morbidity and mortality worldwide \[[@pone.0230050.ref002]\]. Over recent years, associations between exposure to HHC imagery in films and HHC consumption have been observed across several geographical and cultural contexts \[[@pone.0230050.ref003]--[@pone.0230050.ref010]\]. In particular, key reports have highlighted the link between tobacco film imagery and youth tobacco use initiation \[[@pone.0230050.ref011], [@pone.0230050.ref012]\]. Whilst this association is relatively well-evidenced \[[@pone.0230050.ref003]--[@pone.0230050.ref006], [@pone.0230050.ref013]\] the high plausibility of a more generalisable principle and consistent evidence suggests such relationships hold for HHCs more generally \[[@pone.0230050.ref009], [@pone.0230050.ref010], [@pone.0230050.ref014], [@pone.0230050.ref015]\].

The intentional promotion of products via film placement is a form of indirect advertising. Indirect advertising aims to influence the feelings and attitudes of potential consumers towards products through methods other than the explicit recommendation applied in direct advertising. To-date, HHC advertising restrictions have again focused on tobacco more than other HHCs, and the relevance of indirect advertising has increased as constraints on direct advertising have tightened. Concern that direct advertising restrictions were stimulating indirect advertising led to a 2008 World Health Organization (WHO) clarification that product placement falls within the definition of advertising and promotion that the widely-adopted WHO Framework Convention on Tobacco Control (FCTC) recommends for constraint \[[@pone.0230050.ref016]\]. Further example of efforts applied to limit tobacco film placements include the 1998 Master Settlement Agreement, via which paid tobacco product placement became prohibited in the USA \[[@pone.0230050.ref017]\]. More recently, regulations introduced in 2012 in India require that strong justification be provided for any tobacco imagery in films. Moreover, if present, Government tobacco public service announcements and health disclaimers must be run when the film is shown, tobacco imagery must be blurred out, and health warnings shown whenever tobacco is displayed on screen \[[@pone.0230050.ref018]\].

With regard to alcohol and fast-food, recent examples of action taken to limit advertising include European Union directives aiming to coordinate alcohol advertising regulations across member states \[[@pone.0230050.ref019]\], and the focus on advertising and promotion in the UK Government's recent update of its childhood obesity strategy \[[@pone.0230050.ref020]\]. We are not aware that any interventions to limit alcohol or fast-food film imagery have been implemented to date, but recent global alcohol strategy recommendations acknowledge the relevance of both direct and indirect advertising, and the potential benefits of adopting marketing regulations based on the experience with tobacco \[[@pone.0230050.ref021]--[@pone.0230050.ref023]\].

As the various measures intended to limit direct and indirect advertising will interact with wider aspects of HHC control policies, public opinion and background trends in HHC use, it is difficult to quantify the impact of advertising regulations *per se*. Overall, recent evidence from top-grossing films in the USA suggests that while the proportion of films containing tobacco images decreased between 2010--2016, the number of tobacco images they collectively contained increased by 72% \[[@pone.0230050.ref024]\]. There is an important evidence gap relating to the extent of HHC film imagery in the large, emerging markets, where the largest expansions in the HHC industries are anticipated \[[@pone.0230050.ref025]\], greater NCD burdens felt \[[@pone.0230050.ref026]\], and upward trends in NCD prevalence continue \[[@pone.0230050.ref027]\]. In general, tobacco use portrayal has been found to be more common in non-Hollywood versus Hollywood films \[[@pone.0230050.ref028]\]. and previous research suggests it is common in Bollywood (Hindi cinema) films: it was observed in approximately 50% of popular youth-rated Bollywood films in 2006--08 \[[@pone.0230050.ref029]\]. However, the extent of alcohol and fast-food portrayal--and trends in product appearances--are unclear. As India is the world's largest film producer \[[@pone.0230050.ref030]\], the world-leading film market (in terms of tickets sold) \[[@pone.0230050.ref031]\], and an increasingly important film exporter--as well as a strong proponent of restrictions on film-based tobacco imagery in particular--the Bollywood experience is of particular interest. As such we aimed here to describe:

1.  The proportion of top-grossing Bollywood films that contain tobacco, alcohol and branded fast-food, and frequencies of product appearances per film

2.  Trends in product appearances from 1994--2013

3.  Associations between HHC product appearances per film and film rating, and interactions between film rating and trends in product appearances

Methods {#sec006}
=======

Data collection {#sec007}
---------------

The 15 top-grossing Bollywood films were identified for each year between 1994 and 2013 via [boxofficeindia.com](http://boxofficeindia.com) (confirmed via [Koimoi.com](http://Koimoi.com) where information available). The top-grossing films were defined as those released during the relevant year with highest gross revenue from worldwide ticket sales at the date of data collection (2014). Where copies of these films were unavailable (one for each of 1995, 2002, 2003 and 2004; two in 1996), they were substituted with the next highest-grossing films (full list of films included available in [S1 File](#pone.0230050.s001){ref-type="supplementary-material"}). Central Board of Film Certification (CBFC) rating and film duration (i.e. run-time) information was obtained from the same sources. The CBFC ratings include 'unrestricted public exhibition' ('U'-rating), 'unrestricted public exhibition subject to parental guidance for children age \<12 years' ('U/A'-rating) and 'restricted to adult \[≥18 years\] audiences' ('A'-rating). Whilst the Indian film certification process aims to ensure that no justification or glorification of either tobacco or alcohol use occurs in certified films, specific ratings are awarded on judgments made by the Board's view of the film in its entirety, and how this is typically influenced by any HHC portrayal is unclear.

The films were divided into 5-minute intervals for analysis. As per previous studies \[[@pone.0230050.ref032]--[@pone.0230050.ref035]\], we defined HHC image 'occurrences' as intervals containing at least one image of the product of interest. Thus multiple images within the same interval were coded as one occurrence, but a single image could be coded as two occurrences if it extended across the division between consecutive intervals. The main product types of interest were:

1.  Tobacco: cigarette, bidi, pipe, cigar, chewing tobacco and/or tobacco for nasal inhalation

2.  Alcohol: spirits, wine, beer and/or local alcohol products

3.  Branded fast-food: any fast-food items in branded packaging (McDonalds, burger king, KFC, Pizza hut)

Occurrences/film were counted for each. Counts were also made separately for each of the different types of tobacco and alcohol product listed above (i.e. for occurrences of cigarette images, bidi images, etc). Two coders each assessed an initial selection of 30 films, enabling assessment of inter-rater reliability. Cohen's kappa values were 0.90 (95% confidence interval (CI) 0.78--1.03; tobacco), 0.85 (0.71--0.98; alcohol) and 0.75 (0.59--0.91; fast-food). The remaining films were each reviewed by one of the coders who had assessed the initial film selection.

Outcome variables {#sec008}
-----------------

As per previous studies \[[@pone.0230050.ref032], [@pone.0230050.ref035]\], outcome variables described any (i.e. at least one) occurrence per film, and total number of occurrences per film, for each product type.

Statistical analysis {#sec009}
--------------------

We described film durations and rating distribution, by year. Univariable linear regression assessed association between film duration and year. The number of films exhibiting at least one product occurrence was described by year for each main product type, and mean occurrences per film per year described for both the main product types, and product subtypes. These outcomes were additionally described by rating category. As the counts of occurrences/film were over-dispersed, associations between rating and occurrences/film were investigated in negative binomial regression models, with and without adjustment for calendar year.

Negative binomial models, with and without adjustment for film rating, were used to investigate time-trends in occurrences/film using the 5 minute intervals as the unit of analysis, clustered at the movie level. In view of the information available, and limited relevance of more granular date information given the length of film production times, variability in release date by location, and expectation that film viewing would not be restricted to a particular time of year, 'time' was again inputted using calendar year alone. We assumed that this varied linearly with each of the outcomes as likelihood ratio tests did not provide evidence that the value of the likelihood function was improved by use of a categorical calendar year variable. We additionally considered interactions between calendar year and rating category. Estimated exposure effects are reported as incidence rate ratios (IRRs) denoting the proportional change in occurrences/film for a one unit increase in the relevant exposure. P-values were obtained from likelihood ratio tests.

Results {#sec010}
=======

Film characteristics {#sec011}
--------------------

Of the 300 films included, 93 (31.0%) were U-rated, 152 (50.7%) U/A-rated, and 55 (18.3%) A-rated. Mean (M) film duration was 154 minutes (standard deviation (SD) 20 minutes; range 100--240), and had reduced slightly over the observed period (regression coefficient = -1.2 minutes/year, 95% CI -0.78 to -1.5; p\<0.0001; see [S2 File](#pone.0230050.s002){ref-type="supplementary-material"}). Total film duration equated to 9,226 intervals for analysis (M 30.8 per film, SD 4.0).

Tobacco, alcohol and fast-food image occurrences {#sec012}
------------------------------------------------

210 films (70%) contained at least one tobacco occurrence, 278 (93%) at least one alcohol occurrence, and 62 (21%) at least one branded fast-food occurrence. These outcomes are displayed by year in [Fig 1](#pone.0230050.g001){ref-type="fig"}, alongside mean occurrences per film per year (specific figures detailed in [S3 File](#pone.0230050.s003){ref-type="supplementary-material"}). Mean occurrences per film observed for the overall 1994--2013 period were 4.0 (SD 4.9) for tobacco, 7.0 (SD 4.7) for alcohol, and 0.4 (SD 0.9) for fast-food. Over the observed period, occurrences per film tended downwards for tobacco (across range 7.1 to 1.9 occurrences/film), and upwards for alcohol and fast-food (ranges 5.0--9.6 and 0--0.9, respectively). The majority of tobacco occurrences were of cigarettes, and spirits accounted for most alcohol occurrences, although alcohol occurrences were of mixed compositions in later years (see [S4 File](#pone.0230050.s004){ref-type="supplementary-material"}).

![Tobacco, alcohol and fast-food occurrences per film, by year.\
**a**. Number of films containing any tobacco, alcohol or fast-food occurrence. **b**. Mean number of occurrences per film. NB. Specific figures for both outcomes detailed in [S3 File](#pone.0230050.s003){ref-type="supplementary-material"}.](pone.0230050.g001){#pone.0230050.g001}

The distribution of film ratings varied by year, with U/A more common than U- and A- rated films in recent years (see [S5 File](#pone.0230050.s005){ref-type="supplementary-material"}). Most films of all ratings contained at least one tobacco and at least one alcohol occurrence (see [Table 1](#pone.0230050.t001){ref-type="table"}). We found strong evidence that both tobacco and alcohol occurrences were more common in films rated for older audiences (adjusted IRRs for U/A- and A- rated versus U- rated films 1.49 (95% CI 1.06--2.09) and 2.95 (1.95--4.48), respectively for tobacco, p \<0.001; 1.13 (0.93--1.37) and 1.48 (1.15--1.85), respectively for alcohol, p = 0.01). Conversely, fast-food occurrences appeared relatively common in U- and U/A- rated films, but counts were low and we did not observe evidence of differences by rating on testing (adjusted IRRs for U/A- and A- rated versus U-rated films 0.81 (95% CI 0.43--1.52) and 0.61 (0.26--1.45), respectively, p = 0.53; see [Table 2](#pone.0230050.t002){ref-type="table"}).

10.1371/journal.pone.0230050.t001

###### Tobacco, alcohol and fast-food occurrences, by film rating category.

The number and proportion of films and 5-minute film intervals containing tobacco, alcohol and fast-food occurrences, are displayed, overall and by rating category.

![](pone.0230050.t001){#pone.0230050.t001g}

                              Films   Intervals            
  --------------- ----------- ------- ------------ ------- --------------
  **Tobacco**     **U**       93      56 (60.2)    2,918   246 (8.4)
                  **U/A**     152     106 (69.7)   4,694   540 (11.5)
                  **A**       55      48 (87.3)    1,614   421 (26.1)
                  **Total**   300     210 (70.0)   9,226   1,207 (13.1)
  **Alcohol**     **U**       93      83 (89.3)    2,918   556 (19.1)
                  **U/A**     152     142 (93.4)   4,694   1,079 (23.0)
                  **A**       55      53 (96.4)    1,614   477 (29.6)
                  **Total**   300     278 (92.7)   9,226   2,112 (22.9)
  **Fast-food**   **U**       93      22 (23.7)    2,918   38 (1.3)
                  **U/A**     152     33 (21.7)    4,694   477 (29.6)
                  **A**       55      7 (12.7)     1,614   14 (0.9)
                  **Total**   300     62 (20.7)    9,226   109 (3.5)

U = unrestricted.

U/A = parental guidance for children aged \<12 years).

A = restricted to adult audiences.

10.1371/journal.pone.0230050.t002

###### Associations between health harmful commodity occurrences and film rating.

The incidence rate ratios describing associations between occurrences per film and film rating are displayed. n = 300 films in total (93 U-rated, 152 U/A-rated, 55 A-rated).

![](pone.0230050.t002){#pone.0230050.t002g}

                            Unadjusted IRR (95% CI)   p                   Adjusted\* IRR (95% CI)   p
  --------------- --------- ------------------------- ------------------- ------------------------- ---------
  **Tobacco**     **U**     ref                       \<0.001             Ref                       \<0.001
                  **U/A**   1.34 (0.96--1.89)         1.49 (1.06--2.09)                             
                  **A**     2.89 (1.89--4.43)         2.95 (1.95--4.48)                             
  **Alcohol**     **U**     ref                       0.01                Ref                       0.01
                  **U/A**   1.19 (0.98--1.44)         1.13 (0.93--1.37)                             
                  **A**     1.45 (1.14--1.84)         1.48 (1.15--1.85)                             
  **Fast-food**   **U**     ref                       0.56                Ref                       0.53
                  **U/A**   0.92 (0.49--1.73)         0.81 (0.43--1.52)                             
                  **A**     0.62 (0.26--1.49)         0.61 (0.26--1.45)                             

IRR: incidence rate ratio; CI: confidence interval; \*adjusted for year of film release.

U = unrestricted.

U/A = parental guidance for children aged \<12 years).

A = restricted to adult audiences.

We found evidence for a downward trend in tobacco occurrences over the observed period (unadjusted and adjusted IRRs 0.96 (95% CI 0.93--0.98), p\<0.001), and upward trends in alcohol (unadjusted and adjusted IRRs 1.02 (1.00--1.03), p = 0.02), and branded fast-food (unadjusted IRR 1.08 (1.02--1.13), p = 0.01; adjusted IRR 1.08 (1.02--1.14), p = 0.01) occurrences (see [Table 3](#pone.0230050.t003){ref-type="table"}). We found no clear evidence of interaction between calendar year and film rating for any product type. Plots of occurrences/film per year are displayed by rating category in [S6 File](#pone.0230050.s006){ref-type="supplementary-material"}.

10.1371/journal.pone.0230050.t003

###### Time-trends in health harmful commodity occurrences.

The incidence rate ratios describing time-trends in tobacco, alcohol and fast-food occurrences, adjusted for film rating, are displayed. Unadjusted IRRs were as per the adjusted IRRs, except in the case of fast-food where the unadjusted IRR was 1.08 (95% CI 1.02--1.13). n = 300 films.

![](pone.0230050.t003){#pone.0230050.t003g}

                  Adjusted IRR (95% CI)   p
  --------------- ----------------------- ---------
  **Tobacco**     0.96 (0.93--0.98)       \<0.001
  **Alcohol**     1.02 (1.00--1.03)       0.02
  **Fast-food**   1.08 (1.02--1.14)       0.01

IRR: incidence rate ratio; CI: confidence interval.

Discussion {#sec013}
==========

Summary of findings {#sec014}
-------------------

This study aimed to determine the extent of tobacco, alcohol and branded fast-food occurrences in the most widely-viewed Bollywood films of 1994--2013, and their trends over time. We found alcohol imagery to be highly prevalent (present in 93% of films, including 89% of U-rated films), with occurrences/film increasing at 2% per annum, to consistently \>7 occurrences per film since 2007. Fast-food occurrences were the least frequently observed--in only seven films prior to 1999, although occurrences increased at 8% per year over the observed period. Tobacco occurrences were observed among 70% of films overall, with occurrences/film falling at 4% per year. Tobacco and alcohol occurrences were more frequently observed in films rated for older age-groups.

Comparison with existing literature {#sec015}
-----------------------------------

A recent study of top-grossing Bollywood films from 2006--2008 reported at least one tobacco occurrence in 50% of U- and U/A- rated films, and 55% of U-, U/A- and A- rated films \[[@pone.0230050.ref029]\], and an older study found that 76% of a combination of Hindi, Tamil and Telugu language films released in 1992--2001 included tobacco imagery \[[@pone.0230050.ref036]\]. Despite some differences in the films analysed, these figures are broadly in keeping with our findings for these years (corresponding figures 42s.5% (U- and U/A-rated) and 47% (U-, U/A- and A-rated) for 2006--2008; 81% for 1994--2001). The 2006--2008 study used a definition of image occurrence ('the appearance of a tobacco product on screen') that differed from that we applied here (a five-minute film interval containing at least one tobacco product image), but the occurrences/film outcomes are similar, and followed the same patterning by film-rating. Our findings are also consistent with a more recent (2015--16) study that found that 51% of a combination of nationally- and locally- high-grossing films (mainly U- and U/A- rated) contained tobacco imagery \[[@pone.0230050.ref037]\]. The downward trend in tobacco occurrences we observed is in keeping with those in the US, Mexico and the UK in the 1990s-2000s \[[@pone.0230050.ref032], [@pone.0230050.ref038], [@pone.0230050.ref039]\].

The high prevalence of alcohol imagery in Bollywood films (even those of U-rating), is in keeping with findings from the US, Central and South America, and Europe \[[@pone.0230050.ref028], [@pone.0230050.ref038]--[@pone.0230050.ref040]\]. Upward trends in alcohol imagery have not been observed elsewhere, but rates of imagery appearances have historically been relatively close to 100% as measured, limiting scope for upward movement. Fast-food film occurrences have not been extensively studied, although recent studies of top-grossing US films indicates that food retail establishment film appearances are usually fast-food establishments, and that food/drink brand placement is most common in films aimed at young people (PG13 rated) \[[@pone.0230050.ref041], [@pone.0230050.ref042]\].

Strengths and limitations {#sec016}
-------------------------

This is the first study of tobacco, alcohol and fast-food imagery in Bollywood films \[[@pone.0230050.ref030], [@pone.0230050.ref031]\]. Strengths of this study include the use of standard methods to measure product occurrences, and data covering a 20-year period. Nonetheless, there are limitations that should be considered. In particular, our decision to record HHC occurrences within 5-minute intervals is consistent with several previous similar studies, but not all. Alternative outcome measures used by some include occurrences within scenes rather than intervals, and/or total duration of HHC on-screen visibility. We employed intervals rather than scenes due to the greater subjectivity and variability in scene definition. Measurement within intervals will also act as a proxy for total HHC on-screen durations to an extent. It is not known whether a particular outcome measure outperforms the others in terms of predicting initiation of HHC use, but our use of one particular outcome will somewhat limit comparability with some other studies. We were also unable to consider the *nature* of HHC images (e.g. which character used the product, and the character's response to product use), which has been demonstrated to affect impact \[[@pone.0230050.ref043]\]. And we were unable to estimate the number of impressions associated with each image (i.e. how often it was viewed) due to difficulty obtaining reliable average ticket price estimates for India over the relevant period. Whilst we considered all tobacco and alcohol use imagery, we included only branded fast-food imagery due to the greater difficulty and relatively high variability in definition of (unbranded) fast-food. Coding of alcohol occurrences where drinks were not branded relied on contextual factors, such as whether characters appeared under the influence of alcohol or whether this was mentioned by characters. Even with inclusion of only branded images, we found inter-rater reliability to be relatively low for fast-food, which may be due to the low levels of imagery identified. Our analyses could have benefitted from exploring this further, and from investigation of the specific tobacco and alcohol brands involved here, and further research could usefully examine which brands are responsible for the imagery in Bollywood films. Finally, we reviewed only a sample of 15 films released each year, based on their worldwide film grosses, as per data released by the relevant production companies. We do not know how the HHC content of these films compares with other high-grossing or lower-grossing Bollywood films, although recent research suggests tobacco imagery is more prevalent in local compared with Hindi or English language films \[[@pone.0230050.ref037]\]. Nonetheless, given our focus on the highest grossing films, many with large international audiences, our findings are still likely to have practical relevance.

Implications for research and practice/policy {#sec017}
---------------------------------------------

Over the time period covered by this study, several important measures relevant to HHC advertising were introduced in India. In 1995, a ban on cable television network tobacco and alcohol advertising was implemented \[[@pone.0230050.ref044]\]. India then anticipated many of the FCTC advertising restriction recommendations with implementation of the Cigarettes and Other Tobacco Products Act (COTPA) in 2004 \[[@pone.0230050.ref045]\]. Following an apparent subsequent increase in tobacco product and brand display in films \[[@pone.0230050.ref018]\], a 2005 COTPA amendment clarified that its definition of advertising and promotion included tobacco depictions in films \[[@pone.0230050.ref046]\]. Also regulations requiring screening of anti-tobacco messages before and during on-screen tobacco displays, obscuring of product and brand imagery, and submission (to the CBFC) of editorial justification for any tobacco imagery, were introduced in 2012 \[[@pone.0230050.ref046]\].

Whilst we are unable to draw conclusions regarding the individual impacts of these specific measures from our study, comparisons between our observations relating to tobacco, and those for alcohol and fast-food, indicate that professional and public discussion of HHC advertising, its impact, and associated regulation may have had a role to play in reducing tobacco depictions in films. Such discussion and regulations have been much more pronounced for tobacco than for alcohol and fast-food, both in India and globally. More stringent laws from 2012 involved banning brand display and requiring lengthy anti-tobacco announcement. A recent study from Karnataka state indicated that compliance with these measures is low \[[@pone.0230050.ref037]\], and greater enforcement may therefore be of value. Nonetheless this measure has allowed the Government of India to have important screen time for these important public health messages, and further research on this intervention is needed \[[@pone.0230050.ref018]\].

Additional approaches found to have impact elsewhere--such as prohibition of funded product placement--could also help limit portrayal of all HHCs in Bollywood when combined with other measures \[[@pone.0230050.ref017]\]. Reinstating a requirement for all films with tobacco imagery to carry a particular (preferably 'A') rating, and instating the same for alcohol and fast-food, would likely have effect \[[@pone.0230050.ref018]\]. There is a varying picture of film subsidization across different Indian states and advancing recent recommendations to withhold state subsidies for films that portray HHC use may have additional impacts, although the extent of this is unclear \[[@pone.0230050.ref018]\]. Given the wide reach of Bollywood films these issues are important both in India and globally and coordinated policies are urgently needed to stem the rise in on-screen HHC imagery. Finally, previous research in India as elsewhere also highlights that when advertising is restricted in one medium, it is likely to move to another, and so governments should consider all advertising, promotion and sponsorship and ensure comprehensive implementation of FCTC article 13 \[[@pone.0230050.ref018]\].

Conclusions {#sec018}
===========

Alcohol and tobacco imagery is widespread in Bollywood films, and branded fast-food imagery increasingly so. Alcohol and fast-food film content may benefit from regulation as for tobacco. Additional measures such as prohibition of funded product placement, and of HHC portrayal in youth-rated films, could help further limit exposure of audiences to these images and their negative health impacts.

Supporting information {#sec019}
======================

###### Films included in analysis.
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###### Mean film duration by year.
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###### Image occurrences by year.

Proportion of films containing any tobacco, alcohol or fast-food image occurrence, and mean number of occurrences per film, by year. n = 15 films per year, 300 in total.
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###### Occurrences of tobacco and alcohol subtypes per film, by year.

a\. Mean number of occurrences per film for tobacco sub-types. b. Mean number of occurrences per film for alcohol sub-types.
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###### Distribution of film ratings, by year.
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###### Tobacco, alcohol and fast-food occurrences/film per year, stratified by film rating.

Mean number of tobacco (a), alcohol (b), and fast-food (c) occurrences/film per year, by rating category. Numbers of films per category per year (d).
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Please state what role the funders took in the study.  If any authors received a salary from any of your funders, please state which authors and which funder. If the funders had no role, please state: \"The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.\"

c\. Please include your amended statements within your cover letter; we will change the online submission form on your behalf.

4\. Please include captions for your Supporting Information files at the end of your manuscript, and update any in-text citations to match accordingly. Please see our Supporting Information guidelines for more information: <http://journals.plos.org/plosone/s/supporting-information>

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The aim of this study is to analyze the proportion of top-grossing Bollywood films that contain tobacco, alcohol and branded fast-food, and to describe trends in product appearance over time. Furthermore, associations between the occurrence of tobacco, alcohol and branded fast-food , and to film ratings were analyzed.

Previous research has shown, that smoking in movies is strongly correlated with smoking initiation in young people. Given the fact, that India is the world's largest film producer, and the world-leading film market the research questions of this manuscript are important for public health in India and beyond.

Overall, this manuscript is well written, and worth to be published in a major journal.

Strengths include:

1\. A large sample size of films (N=300)

2\. A long observational period (2 decades)

3\. A standard method, which has been used for the content coding.

Limitations of the research are fairly discussed.

I have the following minor suggestions:

1\. WHO published several recommendations to tackle the issue of smoking in films \[World Health Organisation. Smoke-free movies: from evidence to action. Third edition. WHO, 2015.\], which could be discussed in detail in the policy section of the manuscript.

2\. Being not familiar with Bollywood films, how are these films financed? Is there any tax payer money in it?

3\. Tables: the abbreviations "U", "U/A", and "A" should be explained.

Reviewer \#2: COMMENTS TO THE AUTHOR

SUMMARY

This manuscript reports the results from a content analysis assessing tobacco, alcohol, and branded fast food in popular Bollywood movies. The sample frame includes the top 15 box office hits for a 20 year period ending in 2013. Films were assessed by determining if tobacco, alcohol or branded fast food appeared in 5 minute intervals, with unbranded tobacco and alcohol appearances counting. The analysis examined tobacco, alcohol, and fast food appearances by movie rating and year of release. The results found little fast food promotion in Bollywood movies, universal alcohol appearance and frequent tobacco. More tobacco was found in more adult-rated movies. Over time there was a decline in tobacco, a slight upward trend in alcohol and an upward trend for fast food.

GENERAL COMMENTS

This is an excellent study that can be useful from a policy perspective for regulators in India. I have only a few comments.

MAJOR COMMENTS

Content coding: It would be good for you to more clearly define what you mean by branded fast food. Would these be quick service restaurants or would this include convenience foods like breakfast cereals and sodas? Would this be international brands only---like KFC---or would this include (if there are any) regional and national Indian brands? It would be helpful to have a table that lists brands responsible for the placements.

Interrater reliability of fast food was probably low, in part, because of the low prevalence of the practice.

With respect to alcohol, how did you ascertain if an unbranded drink was alcohol?

Analysis: It isn't clear to me from my reading of the methods if the trend analysis was conducted at the level of the 5 minute interval or the movie. Please make that clear. If any analysis occurs at the 5 minute interval level, it needs to account for clustering at the movie level.

Results:

Excluding the first year, the frequency of alcohol occurrences almost doubled over the period. It would be helpful to understand what brands were displayed in order to ascertain whether this was due to national brands or international brands. Alcohol companies make no secret about placement deals with the movie industry, and it's important to establish what company is responsible for the placements. For example, in the US, Budweiser is responsible for about one-fifth of placements. I hope the content analysis captured these data.

MINOR COMMENTS

Page Lines Comment

7 Para 2 I don't think rating is numeric so you can't say "as rating increased"

9 Para 1 "Out analyses" should be "Our analyses"

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: James D Sargent

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0230050.r002

Author response to Decision Letter 0

19 Feb 2020

We thank the editor and reviewers for their consideration of this paper and their detailed comments. We feel that the paper is now much improved and provide specific responses to points below

Editor Comments

In addition to responding to the reviewers, the authors need to include an assessment of the effects of India\'s strengthened rules limiting smoking in movies, requiring warnings before and during films, and other policies to complete the analysis in this paper.

We thank the editor for this comment and we have now expanded our discussion of the 2012 measures at the end of the Discussion section, drawing in part on the WHO report suggested by reviewer 2. We point out that this measure has allowed valuable screen time to be used for public health messaging. Nonetheless existing evidence does suggest compliance may be low and further examination is required. However, as our available data only includes one data point after the implementation of these measures, we are unable to provide statistical analysis of this policy.

a\) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially sensitive information, data are owned by a third-party organization, etc.) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.

b\) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. For a list of acceptable repositories, please see <http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories>.

We are happy to share this data on request

3\. Thank you for stating the following in the Acknowledgments Section of your manuscript:

\"CM and AL are funded by a NIHR Research Professorship awarded to CM. The Public Health Policy Evaluation Unit at Imperial College London is grateful for support from the NIHR School of Public Health Research. A portion of this work, including NSN, NM, PP and SM's time, were supported by a grant from Bloomberg Philanthropies to Vital Strategies (formerly the World Lung Foundation).\"

We note that you have provided funding information that is not currently declared in your Funding Statement. However, funding information should not appear in the Acknowledgments section or other areas of your manuscript. We will only publish funding information present in the Funding Statement section of the online submission form.

Please remove any funding-related text from the manuscript and let us know how you would like to update your Funding Statement. Currently, your Funding Statement reads as follows:

\"This work was supported by a Bloomberg Philanthropies grant to Vital Strategies (formerly the World Lung Foundation) and a Wellcome Trust Capacity Strengthening Strategic Award to the Public Health Foundation of India and a consortium of UK universities. The funders played no role in the design, conduct or reporting of the study.\"

a\. Please provide an amended Funding Statement that declares \*all\* the funding or sources of support received during this specific study (whether external or internal to your organization) as detailed online in our guide for authors at <http://journals.plos.org/plosone/s/submit-now>.

We apologise for this initial inconsistency. We have now amended the text and moved all funding information from the Acknowledgements to the funding section. The whole funding statement now reads:

This work was supported by a Bloomberg Philanthropies grant to Vital Strategies (formerly the World Lung Foundation) and a Wellcome Trust Capacity Strengthening Strategic Award to the Public Health Foundation of India and a consortium of UK universities. CM and AL are funded by a NIHR Research Professorship awarded to CM. The Public Health Policy Evaluation Unit at Imperial College London is grateful for support from the NIHR School of Public Health Research. A portion of this work, including NSN, NM, PP and SM's time, were supported by a grant from Bloomberg Philanthropies to Vital Strategies (formerly the World Lung Foundation). The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

b\. Please state what role the funders took in the study. If any authors received a salary from any of your funders, please state which authors and which funder. If the funders had no role, please state: \"The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.\"

We have now amended the funding statement to read \"The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript" as requested

c\. Please include your amended statements within your cover letter; we will change the online submission form on your behalf.

Thank you. We have now done this

4\. Please include captions for your Supporting Information files at the end of your manuscript, and update any in-text citations to match accordingly. Please see our Supporting Information guidelines for more information: <http://journals.plos.org/plosone/s/supporting-information>

We have now added this to the end of the manuscript as requested

Reviewer 1 comments

The aim of this study is to analyze the proportion of top-grossing Bollywood films that contain tobacco, alcohol and branded fast-food, and to describe trends in product appearance over time. Furthermore, associations between the occurrence of tobacco, alcohol and branded fast-food , and to film ratings were analyzed. Previous research has shown, that smoking in movies is strongly correlated with smoking initiation in young people. Given the fact, that India is the world's largest film producer, and the world-leading film market the research questions of this manuscript are important for public health in India and beyond.

Overall, this manuscript is well written, and worth to be published in a major journal.

Strengths include:

1\. A large sample size of films (N=300)

2\. A long observational period (2 decades)

3\. A standard method, which has been used for the content coding.

Limitations of the research are fairly discussed.

We thank the reviewer for their detailed reading and positive assessment of this manuscript.

I have the following minor suggestions:

1\. WHO published several recommendations to tackle the issue of smoking in films \[World Health Organisation. Smoke-free movies: from evidence to action. Third edition. WHO, 2015.\], which could be discussed in detail in the policy section of the manuscript.

We thank the reviewer for this point and we now mention in the implications for policy section that governments need to move towards full implementation of FCTC article 13, as recommended in the WHO report.

2\. Being not familiar with Bollywood films, how are these films financed? Is there any tax payer money in it?

The reviewer makes an interesting point. Financing of films is complex, being funded by private production houses, although different Indian states do give incentives which vary across states. We now mention this in the Discussion, specifically that the use of such incentives could be amended for films which contain imagery analysed here.

3\. Tables: the abbreviations "U", "U/A", and "A" should be explained.

We have now added explanations to these abbreviations

Reviewer 2 comments

SUMMARY

This manuscript reports the results from a content analysis assessing tobacco, alcohol, and branded fast food in popular Bollywood movies. The sample frame includes the top 15 box office hits for a 20 year period ending in 2013. Films were assessed by determining if tobacco, alcohol or branded fast food appeared in 5 minute intervals, with unbranded tobacco and alcohol appearances counting. The analysis examined tobacco, alcohol, and fast food appearances by movie rating and year of release. The results found little fast food promotion in Bollywood movies, universal alcohol appearance and frequent tobacco. More tobacco was found in more adult-rated movies. Over time there was a decline in tobacco, a slight upward trend in alcohol and an upward trend for fast food.

We thank the reviewer for their detailed reading and consideration of this paper.

GENERAL COMMENTS

This is an excellent study that can be useful from a policy perspective for regulators in India. I have only a few comments.

Thank you

MAJOR COMMENTS

Content coding: It would be good for you to more clearly define what you mean by branded fast food. Would these be quick service restaurants or would this include convenience foods like breakfast cereals and sodas? Would this be international brands only---like KFC---or would this include (if there are any) regional and national Indian brands? It would be helpful to have a table that lists brands responsible for the placements.

We classified branded fast foods as those from large international chains such as McDonalds, burger king, KFC, Pizza hut, and we now clarify this in the manuscript.

Interrater reliability of fast food was probably low, in part, because of the low prevalence of the practice.

The reviewer makes a very insightful point here and we now mention that this low Interrater reliability may be due to this reason in the strengths and limitations section.

With respect to alcohol, how did you ascertain if an unbranded drink was alcohol?

We used a coding sheet which noted whether there were occurrences of drinking Whisky; Vodka, Rum, Wine, Beer, Champagne, Desi or unbranded alcohol. Classification of unbranded alcohol depended on the context of the scene and the dialogue at that time. For example, if a person is visibly under the influence of alcohol or this is being discussed, and they are drinking, it is assumed that this is unbranded alcohol. We now clarify this in the manuscript

Analysis: It isn't clear to me from my reading of the methods if the trend analysis was conducted at the level of the 5 minute interval or the movie. Please make that clear. If any analysis occurs at the 5 minute interval level, it needs to account for clustering at the movie level.

We thank the reviewer for pointing this out and now clarify this in the methods. We present descriptive statistics at both the 5 minute level and the movie level, with analyses using the 5 minute interval data. These analyses clustered at the movie level.

Results:

Excluding the first year, the frequency of alcohol occurrences almost doubled over the period. It would be helpful to understand what brands were displayed in order to ascertain whether this was due to national brands or international brands. Alcohol companies make no secret about placement deals with the movie industry, and it's important to establish what company is responsible for the placements. For example, in the US, Budweiser is responsible for about one-fifth of placements. I hope the content analysis captured these data.

The reviewer makes a very interesting point here and we agree that it would be very informative to know which brands specifically were involved here. Unfortunately, due to time and resource constraints, our data does not contain this information. However, as we agree with the reviewer that this is an important issue we have now added to the strengths and limitations section that this information would be a useful addition to future research.

MINOR COMMENTS

7 Para 2 I don't think rating is numeric so you can't say "as rating increased"

Thank you, we have now changed this to "in films rated for older audiences"

9 Para 1 "Out analyses" should be "Our analyses"

Thank you -- we have now corrected this

10.1371/journal.pone.0230050.r003
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